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ENTERED 



modif ied_base 
(1) 

a, t, 



c, g, other or unknown 



<110> APPLICANT: RASTELLI , LUCA 
<120> TITLE OF INVENTION: NOVEL SPHINGOSINE KINASES AND NUCLEIC ACIDS ENCODING 
SAME 

<130> FILE REFERENCE: 10716-08 

<140> CURRENT APPLICATION NUMBER: 09/784, 810A 
<141> CURRENT FILING DATE: 2001-02-14 
<150> PRIOR APPLICATION NUMBER: 60/182,360 
<151> PRIOR FILING DATE: 2000-02-14 
<150> PRIOR APPLICATION NUMBER: 60/191,261 
<151> PRIOR FILING DATE: 2000-03-22 
<160> NUMBER OF SEQ ID NOS : 2 9 
<170> SOFTWARE: Patentln Ver . 2.1 
<210> SEQ ID NO: 1 
<211> LENGTH: 1600 
<212> TYPE: DNA 
<213> ORGANISM: Homo sapiens 
<220> FEATURE: 
<221> NAME/KEY: 
<222> LOCATION: 
<22 3> OTHER INFORMATION: 
<4 00> SEQUENCE: 1 

nccccccggg gctcctatag ccacggctcc gggcggggaa ggcgagcccc acagccggcc 60 
ctgcgacgcc cgcctgggca gcaccgataa ggagctgaag gcaggagccg ccgccacggg 120 
cagcgccccc acagcgccag ggaccccctg gcagcgggag ccgcgggtcg aggttatgga 180 
tccagcgggc ggcccccggg gcgtgctccc gcggccctgc cgcgtgctgg tgctgctgaa 24 0 
cccgcgcggc ggcaagggca aggccttgca gctcttccgg agtcacgtgc agcccctttt 300 
ggctgaggct gaaatctcct tcacgctgat gctcactgag cggcggaacc acgcgcggga 360 
gctggtgcgg tcggaggagc tgggccgctg ggacgctctg gtggtcatgt ctggagacgg 420 
gctgatgcac gaggtggtga acgggctcat ggagcggcct gactgggaga ccgccatcca 480 
gaagcccctg tgtagcctcc cagcaggctc tggcaacgcg ctggcagctt ccttgaacca 54 0 
ttatgctggc tatgagcagg tcaccaatga agacctcctg accaactgca cgctattgct 600 
gtgccgcccg gtgctgtcac ccatgaacct gctgtctctg cacacggctt cggggctgcg 660 
ctcgttctct gtgctcagcc tggcctgggg cttcattgct gatgtggacc tagagagtga 720 
taagtatcgg cgtctggggg agatgcgctt cactctgggc accttcctgc gtctggcagc 780 
cctgcgcacc taccgcggcc gactggctac cctccctgta ggaagagtgg gtttcaagac 840 
acctgcttcc cccgttgtgg "tccagcaggg cccggtagat gcacacctgg tgccactgga 900 
ggagcaggtg ccttctcact ggcaggtggt gcccgacgag gactttgtgc tagtcctggc 960 
actgctgcac tcgcacctgg ccagtgagat gtttgctgca cccatgggcc gctgtgcagc 1020 
tggcgtcatg catctgttct acgtgcgggc gggagtgtct cgtgccatgc tgctgcgcct 1080 
cttcctggcc atggagaagg gcaggcatat ggagtatgaa tgcccctact tggtatatgt 1140 
gcccgtggtc gccttccgct tggagcccaa ggatgggaaa ggtgtgtttg cagtggatgg 1200 
ggaattgatg gttagcgagg ccgtgcaggg ccaggtgcac ccaaactact tctggatggt 12 6 0 
cagcggttgc gtggagcccc cgcccagctg gaagccccag cagatgccac cgccagaaga 1320 
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56 gcccttatga cccctgggcc gcgctgtgcc 


ttagtgtcta 


ettgeaggae ccttcctcct 


57 tccctagggc tgcagggcct gtccacagct 


cctgtggggg 


tggaggagac tcctctggag 


58 aagggtgaga aggtggaggc tatgctttgg 


ggggacaggc 


cagaatgaag tcctgggtca 


59 ggagcccagc tggctgggcc cagctgccta 


tgtaaggect 


tctagtttgt tctgagaccc 


60 ccaccccacg aaccaaatcc aaataaagtg 


acattcccaa 












63 <210> SEQ ID 


NO: 


2 
























64 <211> LENGTH 


: 384 
























65 <212> TYPE: 


PRT 


























66 <213> ORGANISM: 


1J /"I'm O 


sapiens 




















68 <4 00> SEQUENCE: 


9 


























Asp 


Pro 


Ala 


\jxy 


ci~\ v 
sjx _y 


Pro 


Arg 


ci~\ v 

v?x y 


Va 1 

V Cl X 


Leu 


tr X KJ 


Arg 


IT X L-J 




A yet 
nX y 


70 1 
/ \j x 








c: 










X \J 










15 




7 9 Va 1 


Leu 


Val 


Leu 


T .est 1 1 
Xje u 


Asn 


Pro 


Arg 


oiy 


Cl \T 


Lys 


Cl 1 \T 

vji y 


iiy 0 


Ala 


T.£^i l 
xie u. 


Cl 1 n 


7 *3 
















9 R 










J L/ 






/ D LcU 


c lie 


Arg 


Q O T~ 
OCX 


His 


Val 


Gin 


i X KJ 


T.^i 1 
xie u 


ijc kj. 


Al a 
nla 


oiU 


Ala 
Ala 


Cl 1 n 
VjIU 


Tip 

x xe 


Cor 

oex 


7fi 














ft u 


















7 P php 
/ O rlic 


Tnr 


Leu 


1*1 e L- 


Leu 


Thr 


Glu 


Arg 


ftx y 


Asn 


His 


Aid 


Arg 


ullt 


Xie u 


Va "1 
v a x 


7 Q 


D \J 




















fift 










ft 1 A -rrr 






ci 1 ii 


Leu 


Cl 1 \T 

vjx y 


A T*fT 


±ip 


Asp 


Ala 


Leu 


Va 1 
v d X 


Va 1 

V a. X 


1*1 e u 


Car 
2C1 


Cl 1 v 
viy 


ft 9 S 










70 










75 










80 


ft A Ren 


v3 jl _y 


lieu 




n x 0 


Glu 


Val 


Val 


Asn 


Gly 


Leu 


1 le i— 


Cl 1 11 

\?1 U 


jtix y 


Pro 


Asp 


ft R 
O D 








85 










Qft 










95 




ft 7 T 1 T~r-\ 

Or i rp 


v?X U 


x nx . 


Ala 
nla 


Tip 
x x e 


Cl 1 n 

Oil! 


jjy s 


ir X LJ 


Leu 


y 0 


oex 


Leu 


1 1 vj 


Al a 
ri X a 


Cl 1 v- 
ox y 


Cat 
oex 


ftft 






i no 

X \J V/ 










105 










lift 
XXL/ 






on rl v 


AS 11 


Al a 


lie li 


Ala 
Ala 


Ala 


Ser 


Leu 


Asn 


His 


Tyr 


Ala 


Gly 


j.y x 


Glu 


Gin 






IIS 

X X 










X ^» w 










12 5 








3 J V a X 


Th y 

X 1 IX 


As n 


Vj X LI 


Asp 


Leu 


Leu 


X I1X 


as n 


^»y 0 


Thr 


Leu 


Leu 


Leu 


Cys 


Arg 


94 


130 










135 










140 










96 Pro 


Val 


Leu 


Ser 


Pro 


Met 


Asn 


Leu 


Leu 


Ser 


Leu 


His 


X I IX 


Ala 


Ser 


Gly 


97 145 










150 










155 










160 


99 Leu 


Arg 


Ser 


Phe 


Ser 


Val 


Leu 


Ser 


Leu 


Ala 


Trp 


Gly 


TJIC 


lie 


Ala 


Asp 


100 








165 










1 70 

X / w 










175 




102 Val 


Asp 


Leu 


Glu 


Ser 


Asp 


Lys 


Tvr 


Arcr 

rvx y 


y 


Leu 


Gly 


VjIU 


Met 


A TCT 

ax y 


Phe 


103 






180 










185 










190 






105 Thr 


Leu 


Gly 


Thr 


Phe 


Leu 


Arg 


Leu 


Ala 


Ala 


Leu 


. Arg 


Thr 


Tyr 


Arg 


Gly 


106 




195 










200 










205 








108 Arg 


Leu 


Ala 


Thr 


Leu 


Pro 


Val 


Gly 


Arg 


Val 


Gly 


Phe 


Lys 


Thr 


Pro 


Ala 


109 


210 










215 










220 










111 Ser 


Pro 


Val 


Val 


Val 


Gin 


Gin 


Gly 


Pro 


Val 


Asp 


■ Ala 


His 


Leu 


Val 


Pro 


112 225 










230 










235 








240 


114 Leu 


Glu 


Glu 


Gin 


Val 


Pro 


Ser 


His 


Trp 


Gin 


Val 


Val 


Pro 


Asp 


Glu 


Asp 


115 








245 










250 










255 




117 Phe 


Val 


Leu 


Val 


Leu 


Ala 


Leu 


Leu 


His 


Ser 


His 


Leu 


Ala 


Ser 


Glu 


Met 


118 






260 










265 










270 






120 Phe 


Ala 


Ala 


Pro 


Met 


Gly 


Arg 


Cys 


Ala 


Ala 


Gly 


■ Val 


Met 


His 


Leu 


Phe 


121 




275 










280 










285 








123' Tyr 


Val 


Arg 


Ala 


Gly 


Val 


Ser 


Arg 


Ala 


Met 


Leu 


Leu 


Arg 


Leu 


Phe 


Leu 


124 


290 










295 










300 










126 Ala 


Met 


Glu 


Lys 


Gly 


Arg 


His 


Met 


Glu 


Tyr 


Glu 


Cys 


Pro 


Tyr 


Leu 


Val 



1600 
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127 305 310 315 

129 Tyr Val Pro Val Val Ala Phe Arg Leu Glu Pro 

130 325 330 

132 Val Phe Ala Val Asp Gly Glu Leu Met Val Ser 

133 340 345 

135 Gin Val His Pro Asn Tyr Phe Trp Met Val Ser 

136 355 360 

138 Pro Pro Ser Trp Lys Pro Gin Gin Met Pro Pro 

139 370 375 

143 <210> SEQ ID NO: 3 

144 <211> LENGTH: 1759 

145 <212> TYPE: DNA 

146 <213> ORGANISM: Mus musculus. 

148 <400> SEQUENCE: 3 

149 gaactccagg gtcctctggg agagaagcca ccttcaaggc 

150 cctttcttat ctgggttcgt tttcctcttg gactcgcctc 

151 tgcgaagata gagatctggc cgccccgggg aatgacgagg 

152 ggtggagagg gcgagcccac ggccagtcgc cagacaccct 

153 agctgaacgc aggagccgcc gttacctcta gcagcgccgg 

154 gtcagcggga gccccgggac ctggctatgg aaccagtaga 

155 cacggccatg cagagtgctg gtgctgctga acccccaggg 

156 agctcttcca gagccgtgtg cagcccttcc tggaggaggc 

157 tactcaccga acggaagaac catgccaggg agctggtgtg 

158 gggacgccct ggcagtcatg tccggtgatg gtctgatgca 

159 tggaacggcc agactgggag actgccatcc agaaacccct 

160 ccggcaatgc gctggcagct tctgtgaacc actatgctgg 

161 aagacctgct catcaactgc acactgctgt tgtgccgccg 

162 tgctgtccct gcacactgct tctgggctgc ggctctattc 
16 3 gctttgttgc tgacgtggac ctcgagagtg agaagtacag 
164 tcacagtggg caccttcttt cgcctagcaa gcctgcgcat 
16 5 accttcctgt aggaactgtg gcctctaaga gacccgcctc 

166 ccgtcgacac acaccttgtt cctctggagg agccagtgcc 

167 cagaacagga cttcgtcctg gtgctggtgc tgctacacac 

168 ttgcagcacc catgggccgc tgtgaggctg gtgttatgca 

169 gggtgtcaag ggctgcgctg ctgcgcctct tcctggccat 

170 aacttgactg tccatacctg gttcatgtgc ccgtggttgc 

171 gccagagggg cgtgttttct gtggatggag agctgatggt 

172 aagtgcaccc aaactacctt tggatggtct gtggcagcag 

173 actcccggcg ggggccacct ccagaagaac cataactctg 

174 aggctgagat gggaccctcc cccgcaccca cctcctggta 

175 tcctatggaa gtggtgggga cccctgcaga gaaagctaga 

176 aagaaaggct ttaccttcca gttagagtaa catccccagt 

177 agttgcatat agaagacatt ccccattgct tttagggacc 

178 aataaagaga cttttccaa 

181 <210> SEQ ID NO: 4 

182 <211> LENGTH: 382 

183 <212> TYPE: PRT 

184 <213> ORGANISM: Mus musculus 
186 <400> SEQUENCE : 4 



320 

Lys Asp Gly Lys Gly 
335 

Glu Ala Val Gin Gly 
350 

Gly Cys Val Glu Pro 
365 

Pro Glu Glu Pro Leu 
380 



gtgacctagt 
ttctggactt 
gcgctcacac 
cctgggcaac 
ggcagcaccg 
atgccctcga 
tggcaagggc 
agagataacc 
tgcagaggag 
tgaagtggtg 
gtgtagcctc 
gtacgagcag 
gcgcctgtca 
tgtgctcagt 
gcgcttgggg 
ctaccaaggc 
tacactggtg 
ttctcattgg 
ccacctgagc 
tctgttctac 
gcagaagggc 
tttccgcctg 
atgtgaagct 
agatgcccca 
tgcctttgtc 
tgggaggtta 
aggtggggct 
agagccctgc 
ttccctggga 



tcactgcaat 
taagaagcga 
agcccaggga 
accgataaga 
gtggcccctt 
ggactgctcc 
aaggctctgc 
tttaaactga 
ttgggtcact 
aatgggctaa 
cctggaggct 
gtgactaatg 
cccatgaacc 
ctgtcctggg 
gagattcgtt 
caactggcct 
cagaagggcc 
actgtggtac 
tccgagctgt 
gtacgtgcgg 
aagcatatgg 
gagcccagga 
gtgcagggcc 
tccggccggg 
tactctgtct 
tttctaaagt 
atgacttgga 
tggctggacc 
accaaattca 



60 

120 

180 

240 

300 

360 

420 

480 

540 

600 

660 

720 

780 

840 

900 

960 

1020 

1080 

1140 

1200 

1260 

1320 

1380 

1440 

1500 

1560 

1620 

1680 

1740 

1759 
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1 fl7 

X O / 


nc u 


OX Li 


Pro 


Val 


Glu 


Cys 


Pro 


A "TCT 
rtx y 


Glv 


Leu 


Leu 


Pro 


Arg 


Pro 


Cys 


Arcr 


loo 


1 








5 










10 










15 




1 QO 


Va 1 
VOX 


XjC LI 


Va 1 
v d x 


XJC u 


Leu 


As n 


Pro 


Gin 


Glv 
oxy 


Glv 
oxy 


Lys 


Glv 

oxy 


Lys 


Ala 


Leu 


Gin 


1 91 

X J X 








20 










25 










30 








Leu 


DVip 


oi. 11 


OCi 


r\X y 


Val 


Gin 


Pro 


Phe 


Leu 


Glu 


Glu 


Ala 


Glu 


lie 


Thr 


1 QA 

X .7 *± 






35 










40 










45 








J. 27 D 


ir J It: 


Lys 


Leu 


Tl #=> 
X xc 


DC- LI 


Thr 


Glu 


A T*rr 
nx y 


Lys 


Asn 


His 


Ala 


Arcr 

t\± y 


Glu 


Leu 


Val 


1 Q7 




SO 










55 










60 














Ala 


ri i ii 

OX u 


fZl n 


T.^i i 

J—ie Li 


OX y 


His 




Asp 


Ala 


Leu 


Ala 


Val 


Met 


Ser 


Glv 


9 oo 


O D 










70 










75 










80 


9 n 9 
z u z 


no £J 


oxy 




1 *1C u 


His 


Glu 


Val 


Val 


Asn 


Glv 

oxy 


Leu 


Met 


Glu 


Arcr 


Pro 


Asp 


203 










85 










90 










95 




"5 0 S 


Trp 




X 1 IX 


Al a 
rtX a. 


T1 ^ 

X X c 


rz I n 

Olll 


Lys 


Pro 


Leu 


Cys 


Ser 


Leu 


Pro 


Glv 

oxy 


Glv 


Ser 


* y u 








100 










105 










110 






9 OR 




Aon 
noil 


Al a 

nXd 




Ala 


Ala 


Ser 


Val 


Asn 


His 


Tvr 

xyx 


Ala 


Glv 


Tvr 


Glu 


Gin 








115 










120 










125 








9 1 1 


Va 1 

VQl 


X 1 IX 


A en 
noil 


r; 1 n 

vjl U 


Sen 


Leu 


Leu 


lie 


Asn 


Cys 


Thr 


Leu 


Leu 


Leu 


Cys 


Arcr 


91 9 
Z J. Z 




1 10 
X J w 










1 is 

X J -J 










140 










9 1 A 


Arg 


Arg 


Leu 


Q V 


irX vj 


Met 


Asn 


Leu 


Leu 


Ser 


Leu 


His 


Thr 


Ala 


Ser 


Glv 


91 S 


1 AC 










150 










155 










160 


917 


Leu 


Arc[ 


Leu 


xyr 


C q y 


Va 1 
vox 


Leu 


Ser 


Leu 


Ser 




• Glv 
oxy 


Phe 


Val 


Ala 


Asp 


9 1 
Z J. O 










1 fi S 

X O J 










170 










175 




9 9 0 


Val 


Asp 


Leu 


O X U 


OCX 




Xi jr o 


xyx 


Arg 


Arg 


Leu 


Glv 
oxy 


Glu 


lie 


Arg 


Phe 


9 91 








1 fiO 

X O \J 










185 










190 






9 9 1 


Trip 


Va 1 
Val 


C 1 \7 

biy 


X 11X 


Phe 


Phe 




T.<=>1 1 

UC- Ll 


Ala 


Ser 


Leu 


A TO" 

nx y 


lie 


Tvr 
xyx 


Gin 


Glv 

oxy 


9 9 4 
Z Z *t 






1 qc; 

X _? -J 










2 00 










205 








Z Z 0 


bin 


Leu 


Ala 
Ala 


iyr 


Leu 


Pro 


Va 1 

V Cl X 


fZ 1 \r 
oiy 


X 11X 


Val 


Ala 


Ser 


Lys 


A TCT 

rtx y 


Pro 


Ala 


997 
z z / 




910 

Z X \J 










215 










220 










9 9 Q 

Z Z .7 


Sex* 


Thr 


Leu 


Va 1 
v a X 


Gin 


Lys 


rz l v 
oxy 


Pro 

Ir X W 


Val 


Asp 


Thr 


His 


Leu 


Val 


Pro 


Leu 


910 


9 9 ■=> 

Z Z J 










230 










235 










240 


919 
z jz 


("11 11 


OX Li 


IT X (J 


Val 

V d X 


Pro 


Ser 


His 


xx y 


Thr 


Val 


Val 


Pro 


Glu 


Gin 


Asp 


Phe 


911 

A o o 










245 










250 










255 




9 1 5 

£i ~J ~J 


vai 


XI C- u 


Val 


Leu 


Val 


Leu 


Leu 


His 


Thr 


, His 


Leu 


Ser 


Ser 


Glu 


Leu 


Phe 


236 








260 










265 










270 






9 18 

Z JU 


Al a 


Ala 


Pro 


Met 


Gly Arg 


Cys 


Glu 


Ala 


Glv 

oxy 


Val 


Met 


His 


Leu 


Phe 


Tvr 


239 






275 










280 










285 








241 


Val 


A tct 
ftx y 


Ala 


Glv 


Val 


Ser 


«.x y 


Ala 


Ala 


Leu 


Leu 


Arcr 


Leu 


Phe 


Leu 


Ala 


242 




290 










295 










300 










244 


Met 


Gin 


Lys 


Gly 


Lys 


His 


Met 


Glu 


Leu 


Asp 


Cys 


Pro 


Tyr 


Leu 


Val 


His 


245 


305 










310 










315 










320 


247 


Val 


Pro 


Val 


Val 


Ala 


Phe 


Arg 


Leu 


Glu 


Pro 


Arg 


Ser 


Gin 


Arg 


Gly 


Val 


248 










325 










330 










335 




250 


Phe 


Ser 


Val 


Asp 


Gly 


Glu 


Leu 


Met 


Val 


Cys 


Glu 


Ala 


Val 


Gin 


Gly 


Gin 


251 








340 










345 










350 






253 


Val 


His 


Pro 


Asn 


Tyr 


Leu 


Trp 


Met 


Val 


Cys 


Gly 


Ser 


Arg 


Asp 


Ala 


Pro 


254 






355 










360 










365 








256 


Ser 


Gly 


Arg 


Asp 


Ser 


Arg 


Arg 


Gly 


Pro 


Pro 


Pro 


Glu 


Glu 


Pro 






257 




370 










375 










380 










260 


<210> SEQ ID NO 


: 5 
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261 <211> LENGTH: 1840 

262 <212> TYPE: DNA 

263 <213> ORGANISM: Homo sapiens 

265 <400> SEQUENCE: 5 

266 gccggcgccc ccggcgcgga tgcctgctct gtgcctgtat 

267 gaaacagacg ttcacgggaa acatcaaggc agtggaaaat 

268 tacgctttta cagttcactg tgtaaagaga gcacgacggc 

269 gtgactttct ggtgtccaga ggagcagctg tgtcacttgt 

270 atgctggaga agctgacgtc cagaccaaag catttactgg 

271 ggaaaaggac aaggcaagcg gatatatgaa agaaaagtgg 

272 tccatcacca ctgacatcat cggtaacaaa ttctatgtta 

273 gaacatgcta atcaggccaa ggagactctg tatgagatta 
2 74 atcgtctgtg tcggcggaga tggtatgttc agcgaggtgc 

275 acgcagagga gcgccggggt cgaccagaac cacccccggg 

276 ctccggattg gaatcattcc cgcagggtca acggactgcg 

277 accagcgacg cagaaacctc ggcgctgcat atcgttgttg 

278 gtgtcctcag tccaccacaa cagcacactc cttcgctact 

279 ggcttctacg gggacatcat caaggacagt gagaagaaac 

280 tacgactttt caggtttaaa gaccttcctc tcccaccact 

281 ttcctccctg cacaacacac ggtgggatct ccaagggata 
2 82 tgctttgttt gcaggcaaag caagcagcag ctggaggagg 

283 ggtttggaag ctgcggagga cgtggaggag tggcaagtcg 

284 atcaatgcca caaacatgtc ctgtgcttgt cgccggagcc 

285 gcccacttgg gagacgggtc ttctgacctc atcctcatcc 

286 tttctgagat ttctcatcag gcacaccaac cagcaggacc 

287 gaagtttatc gcgtcaagaa attccagttt acgtcgaagc 

288 gacctcaagg agggggggaa gaagcgcttt gggcacattt 

289 tgctgcaccg tctccaacag ctcctggaac tgcgacgggg 

290 atcgaggtca gggtccactg ccagctggtt cgactctttg 

291 ccgaagccag actcacacag ctgagaagcc ggcgtcctgc 

292 aaaactattt aagataatta ttacagacca attatgttga 

293 aatttatttt tgatagttaa atcttgattt tagaagaaaa 

294 tgtacatatt tggcattttc agttctgtac gcatctgcgg 

295 ctctcagcaa gaaagaggtg gaggttgcgg tgagccaaga 

296 ctgggcaaac agagggagac tccatcgccc cccccaacaa 

299 <210> SEQ ID NO : 6 

300 <211> LENGTH: 471 

301 <212> TYPE: PRT 

302 <213> ORGANISM: Homo sapiens 

304 <400> SEQUENCE: 6 

305 Met Glu Lys Pro Tyr Ala Phe Thr Val His Cys 
L 5 



ctgagatcat 
ggcagaaaat 
accgctggaa 
ggctgcagac 
tatttatcaa 
caccactgtt 
actatgtaga 
acatagacaa 
tgcacggtct 
ctgtgctggt 
tgtgttactc 
gggactcgct 
ccgtgtccct 
ggtggttggg 
gctatgaagg 
ggaagccctg 
agcagaagaa 
tctgtgggaa 
ccaggggcct 
ggaaatgctc 
agtttgactt 
acatggagga 
gcagcagcca 
aggtcctgca 
cacgaggaat 
tcacaaactg 
tatatacatt 
cccttttgtc 
gttgcagccc 
ttgcgccact 



cgccgttgag 
ggaaaagcct 
gtgggcgcag 
cctgcgggag 
cccgtttgga 
caccttagcc 
agtaattact 
atacgacggc 
gattgggagg 
ccccagtagc 
caccgtgggc 
ggccatggat 
gctgggctac 
tcttgccaga 
gacagtgtcc 
ccgggcagga 
agcactgtat 
gtttctggcc 
ctccccggct 
caggttcaat 
cacttttgtt 
tgaggacagc 
cccctcctgc 
cagccctgcc 
tgaagagaat 
ggaaagtgtg 
taaatgtaga 
aacaattttg 
acgccgctta 
gcactccagc 



60 

120 

180 

240 

300 

360 

420 

480 

540 

600 

660 

720 

780 

840 

900 

960 

1020 

1080 

1140 

1200 

1260 

1320 

1380 

1440 

1500 

1560 

1620 

1680 

1740 

1800 

1840 



306 



10 



308 Arg His Arg Trp Lys Trp Ala Gin Val Thr Phe 



309 



20 



25 



311 Gin Leu Cys His Leu Trp Leu Gin Thr Leu Arg 



312 



35 



40 



314 Leu Thr Ser Arg Pro Lys His Leu Leu Val Phe 



315 



50 



55 



317 Gly Lys Gly Gin Gly Lys Arg lie Tyr Glu Arg 



Val Lys Arg Ala Arg 
15 

Trp Cys Pro Glu Glu 
30 

Glu Met Leu Glu Lys 
45 

lie Asn Pro Phe Gly 
60 

Lys Val Ala Pro Leu 
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L:34 M:341 W: (46) "n" or "Xaa" used, for SEQ ID# : 1 
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